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DETAILED ACTION 

1 . This office action is in response to the response filed October 9, 2006. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

3. Claims 1-9, 11, 14, 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kawai (U.S. Patent No. 6,642,617) in view of Active Substrates by Steve Riches and 
Assessment of Flip Chip Assembly and Reliability via Reflowable Underfill by Wang et al. 

In regards to claim 1, Kawai discloses the following: 

a) one or more active substrates (12a) comprising substantially transistors or 
diodes (10) formed thereon (For Example: See Figure 3 and Column 5 Lines 45 

and 46); 

b) one or more passive substrates (2a) comprising substantially inductors, 
capacitors or resistors (4) formed thereon (For Example: See Figure 3 and Column 4 
Lines 17-20); 

c) a plurality of bonding pads (15a and 5b) positioned on the active and 
passive substrates (For Example: See Figure 1); and 

d) bonding wires (6) connected to the bonding pads (For Example: See 

Figure 1). 

In regards to claim 1, Kawai fails to disclose the following: 

a) a plurality of active substrates. 
However, Riches discloses a semiconductor device that has a plurality of active 
substrates (For Example: See Page 1). It would have been obvious to one having ordinary skill 
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in the art at the time the invention was made to modify the semiconductor of Kawai to include a 
plurality of active substrates as disclosed in Riches because it aids in providing a support for the 
interconnection of various components (For Example: See Page 1). 

Additionally, since Kawai and Riches are both from the same field of endeavor, the 
purpose disclosed by Smiths would have been recognized in the pertinent art of Riches. 

b) intra-substrate pads adapted to support wire-bonding within a substrate. 

However, Wang et al. ("Wang") discloses a semiconductor device that has 
intra-substrate pads adapted to support wire-bonding within a substrate (For Example: See 
Figure 2c). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of Kawai to include intra-substrate pads 
adapted to support wire-bonding within a substrate as disclosed in Wang because it aids in 
providing interconnection (For Example: See Figure 2). 

Additionally, since Kawai and Wang are both from the same field of endeavor, the 
purpose disclosed by Wang would have been recognized in the pertinent art of Kawai. 

In regards to claim 2, Kawai discloses the following: 

a) a die pad (12b and 2b)to receive the active and passive substrates (For 
Example: See Figure 1). 

In regards to claim 3, Kawai discloses the following: 

a) the substrates comprise gallium arsenide substrates (For Example: See 
Column 3 Lines 19-22 and Column 4 Line 42). 

In regards to claim 4, Kawai discloses the following: 

a) the active and passive substrates comprise gallium arsenide (For Example: See 
Column 3 Lines 19-22 and Column 4 Line 42). 
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In regards to claim 5, Kawai discloses the following: 

a) the active substrate comprises supporting passive components (For Example: 
See Column 4 Lines 34-51). 

In regards to claim 6, Kawai discloses the following: 

a) a passive IC coupled to the active substrate (For Example: See Figure 1). 

In regards to claim 7, Kawai discloses the following: 

a) one or more substantially passive ICs for passive components only (For 
Example: See Figure 1). 

In regards to claim 8, Kawai discloses the following: 

a) the active and passive substrates are interconnected with bonding wires (For 
Example: See Figure 1). 

In regards to claim 9, Kawai discloses the following: 

a) the active and passive substrates are mounted on a metal die pad (For Example: 

See Figure 1). 

In regards to claim 11, Kawai discloses the following: 

a) the active substrates comprise primarily transistors (For Example: See 
Column 5 Lines 45 and 46). 

In regards to claim 14, Kawai discloses the following: 

a) the passive substrate comprises a network of resistor, inductor, and capacitor 
(For Example: See Column 4 Lines 17-20). 

In regards to claim 19, Kawai discloses the following: 

a) the passive substrate comprises one or more circuits of passive components 
including transmission lines, impedance matching network, filters, baluns, or diplexers (For 
Example: See Column 3 Lines 4-18). 

In regards to claim 20, Kawai fails to disclose the following: 

a) the passive substrate is fabricated using fewer fabrication steps than the active 

substrate. 
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Finally, the following limitation makes it a product by process claim: a) "fabricated using 
fewer fabrication steps." The MPEP § 21 13, states, "Even though product -by[-] process claims 
are limited by and defined by the process, determination of patentability is based upon the 
product itself. The patentability of a product does not depend on its method of production. If the 
product in product-by-process claim is the same as or obvious from a product of the prior art, the 
claim is unpatentable even though the prior product is made by a different process." In re 
Thorpe, 227 USPQ 964, 966 (Fed. Cir. 1985)(citations omitted). 

A "product by process" claim is directed to the product per se, no matter how actually 
made, In re Hirao and Sato et al, 190 USPQ 15 at 17 (CCPA 1976) (footnote 3). See also In re 
Brown and Suffer, 173 USPQ 685 (CCPA 1972): In re Luck and Gainer, 177 USPQ 523 (CCPA 
1973); In re Fessmann, 180 USPQ 324 (CCPA 1974); and In re Marosi et al, 218 USPQ 289 
(CAFC 1983) final product per se which must be determined in a "product by, all of 1 claim, and 
not the patentability of the process, and that an old or obvious product, whether claimed in 
"product by process" claims or not. Note that Applicant has the burden of proof in such cases, as 
the above caselaw makes clear. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai (U.S. 

Patent No. 6,642,617) in view of Active Substrates by Steve Riches, Assessment of Flip Chip 

Assembly and Reliability via Reflowable Underfill by Wang et al. and Lin (U.S. Publication 

No. 6,806,578). 

In regards to claim 3, Kawai fails to disclose the following: 

a) one or more pins and wherein one or more bonding wires connect one or more 
bonding pads to the one or more pins. 
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However, Lin discloses a semiconductor device that has a one or more pins and 
wherein one or more bonding wires connect one or more bonding pads to the one or more pins 
(For Example: See Paragraph 29). It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the semiconductor of Kawai to include one or 
more pins wherein one or more bonding wires connect one or more bonding pads to the one or 
more pins as disclosed in Lin because it aids in increasing the ESD protective capability (For 
Example: See Paragraph 15). 

Additionally, since Kawai and Lin are both from the same field of endeavor, the purpose 
disclosed by Lin would have been recognized in the pertinent art of Kawai. 
5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai (U.S. 
Patent No. 6,642,617) in view of Active Substrates by Steve Riches, Assessment of Flip Chip 
Assembly and Reliability via Reflowable Underfill by Wang et al. and Electronic Packaging and 
Interconnection Handbook by Charles A. Harper. 

In regards to claim 10, Kawai fails to disclose the following: 

a) the substrates are encapsulated in molded plastics or other insulating medium. 

However, Harper discloses a semiconductor device that has substrates encapsulated in 
molded plastic (For Example: See Page 7.20). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the semiconductor of 
Kawai to include substrates encapsulated in plastic as disclosed in Harper because it aids in 
providing better performance at a low cost (For Example: See Page 7.20). 

Additionally, since Kawai and Harper are both from the same field of endeavor, the 
purpose disclosed by Harper would have been recognized in the pertinent art of Kawai. 
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6. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai 

(U.S. Patent No. 6,642,617) in view of Active Substrates by Steve Riches, Assessment of Flip 

Chip Assembly and Reliability via Reflowable Underfill by Wang et al. and Microchip 

Fabrication by Peter Van Zant. 

In regards to claim 12, Kawai fails to disclose the following: 

a) the transistors include silicon, bipolar, CMOS, RFCMOS, BICOMS, SiGe, 
GaAs, HBT or HEMT. 

However, Van Zant discloses a bipolar transistor (For Example: See 

Pages 507-508). It would have been obvious to one having ordinary skill in the art at the time 

the invention was made to modify the semiconductor of Kawai to include a bipolar transistor as 

disclosed in Van Zant because it aids in providing fast switching speeds (For Example: See 

Page 509). 

Additionally, since Kawai and Van Zant are both from the same field of endeavor, the 

purpose disclosed by Van Zant would have been recognized in the pertinent art of Kawai. 

In regards to claim 13, Kawai fails to disclose the following: 

a) the transistors are fabricated on a wafer with semiconductor layer structure, 
junctions and dopings. 

However, Van Zant discloses a transistor with semiconductor layer structure, junctions 

and dopings (For Example: See Pages 507-508). It would have been obvious to one having 

ordinary skill in the art at the time the invention was made to modify the semiconductor of 

Kawai to include a transistor with a semiconductor layer structure, junctions and dopings as 

disclosed in Van Zant because that is well known that those components aid in forming a 

transistor (For Example: See Page 507-509). 
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Additionally, since Kawai and Van Zant are both from the same field of endeavor, the 
purpose disclosed by Van Zant would have been recognized in the pertinent art of Kawai. 
7. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai 
(U.S. Patent No. 6,642,617) in view of Active Substrates by Steve Riches, Assessment of Flip 
Chip Assembly and Reliability via Refiowable Underfill by Wang et al. and Pohjonen (U.S. 
Patent No. 6,462,950). 

In regards to claim 15, Kawai fails to disclose the following: 

a) the passive substrate comprises one or more conductive metal layers for 
inductor and interconnection. 

However, Pohjonen discloses a semiconductor device that has a passive substrate that 
comprises one or more conductive metal layers for inductor and interconnection (For Example: 
See Column 5 Lines 20-26). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor of Kawai to include a passive 
substrate that comprises one or more conductive metal layers for inductor and interconnection as 
disclosed in Pohjonen because it aids in stabilizing voltage power supply feeds (For Example: 
See Column 5 Lines 20-26). 

Additionally, since Kawai and Pohjonen are both from the same field of endeavor, the 
purpose disclosed by Pohjonen would have been recognized in the pertinent art of Kawai. 

In regards to claim 16, Kawai fails to disclose the following: 

a) the passive substrate comprises an insulating layer with suitable dielectric 

properties. 

However, Pohjonen discloses a semiconductor device that has a passive substrate that 
comprises an insulating layer with suitable dielectric properties (For Example: See Column 5 
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Lines 11-16). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of Kawai to include a dielectric layer as 
disclosed in Pohjonen because it aids in protecting the device (For Example: See Column 5 
Lines 11-16). 

Additionally, since Kawai and Pohjonen are both from the same field of endeavor, the 
purpose disclosed by Pohjonen would have been recognized in the pertinent art of Kawai. 
8. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai (U.S. 
Patent No. 6,642,617) in view of Active Substrates by Steve Riches, Assessment of Flip Chip 
Assembly and Reliability via Reflowable Underfill by Wang et al, Pohjonen (U.S. Patent 
No. 6,462,950) and Microchip Fabrication by Peter Van Zant. 

In regards to claim 17, Kawai fails to disclose the following: 

a) the insulating layer comprises nitride or oxide as the dielectric layer for a 

capacitor. 

However, Van Zant discloses silicon nitride (For Example: See Page 391). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made to modify 
the semiconductor of Kawai to include silicon nitride as disclosed in Van Zant because it aids in 
providing higher dielectric strength (For Example: See 
Page 391). 

Additionally, since Kawai and Van Zant are both from the same field of endeavor, the 
purpose disclosed by Van Zant would have been recognized in the pertinent art of Kawai. 
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9. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai (U.S. 
Patent No. 6,642,617) in view of Active Substrates by Steve Riches, Assessment of Flip Chip 
Assembly and Reliability via Reflowable Underfill by Wang et al. and Apel (U.S. Patent 
No. 6,727,761). 

In regards to claim 18, Kawai fails to disclose the following: 

a) the passive substrate comprises a layer including TaN or NiCr for a resistor. 

However, Apel discloses a layer including TaN or NiCr for a resistor (For Example: See 
Column 3 Lines 13-16). It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the semiconductor of Kawai to include TaN or NiCr for a 
resistor as disclosed in Apel because it aids in controlling thermal runaway (For Example: See 
Abstract). 

Additionally, since Kawai and Apel are both from the same field of endeavor, the 
purpose disclosed by Apel would have been recognized in the pertinent art of Kawai. 

Response to Arguments 

10. Applicant's arguments filed 10/9/06 have been fully considered but they are not 
persuasive. First, Applicant argues that "Kawai, Riches, nor Wang shows. . .intra-substrate pads 
adapted to support wire-bonding within a substrate." However, the Examiner is permitted to 
give a claim the broadest reasonable interpretation. Intra is defined as within and within is 
defined as on or as regards the inside (See Dictionary.com). Therefore, an intra-substrate pad is 
any pad formed on a substrate, which is what Applicant discloses in figure 1 from 5/06. 
Additionally, Wang discloses a semiconductor device that has intra-substrate pads adapted to 
support wire-bonding within a substrate (For Example: See Figure 2c). 
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Finally, Applicant argues that "the combination of Kawai, Riches, and Wang would 
result in an inoperable device. . .the combination of CMOS and GaAs circuits would not provide 
performance WiFi circuits such as power amplifiers. . .there is no motivation to combine Wang's 
soldering art with wirebonding of GaAs substrates." In response to applicant's argument that 
there is no suggestion to combine the references, the examiner recognizes that obviousness can 
only be established by combining or modifying the teachings of the prior art to produce the 
claimed invention where there is some teaching, suggestion, or motivation to do so found either 
in the references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re Jones, 958 
F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the semiconductor 
of Kawai to include a plurality of active substrates as disclosed in Riches because it aids in 
providing a support for the interconnection of various components (For Example: See Page 1). 
Additionally, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of Kawai to include intra-substrate pads 
adapted to support wire-bonding within a substrate as disclosed in Wang because it aids in 
providing interconnection (For Example: See Figure 2). 

Conclusion 

1 1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 



CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica Lewis whose telephone number is 571-272-1838. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Zandra Smith can be reached on 571-272-2429. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300 for regular and after final 
communications. 



will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
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